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RETRIEVAL KEY IS GENERATED TO RETRIEVE VECTOR UNIT 
DEPENDING ON VECTOR AND RESTRICTION ENZYMES USED 
ON VECTOR SIDE AND OBJECT DNA FRAGMENT SIDE 



/ 



VECTOR UNIT IS SPECIFIED USING GENERATED RETRIEVAL 
KEY AND AUTOMATICALLY REMOVED 



F I G. 5 



O INPUT OF VECTOR O \f 

TYPE OF USED VECTOR IS SELECTED FROM VECTOR LIST 



O INPUT OF RESTRICTION ENZYME O 

USED RESTRICTION ENZYME IS SELECTED FROM RESTRIC- 
TION ENZYME LIST 
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O VECTOR UNIT SPECIFICATION PROGRAMO J 

RETRIEVAL KEY IS GENERATED AND RETRIEVED FROM 
VECTOR AND RESTRICTION ENZYME INFORMATION HOMOLOGY 
CHECK IS MADE BETWEEN RETRIEVAL KEY AND MULTIPLE 
CLONING SITE TO SELECT VECTOR UNIT 
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REMOVAL OF VECTOR UNIT 
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VECTOR UNIT SPECIFIED BY VECTOR UNIT SPECIFICATION 
PROGRAM IS REMOVED 
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SELECTING CLONE 



J 



SELECTING FROM AUTOMATIC VECTOR UNIT REMOVAL MENU / 



S 1 1 
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SELECTING VECTOR FROM VECTOR LIST 



J 
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SELECTING RESTRICTION ENZYME USED IN GENERATING 
VECTOR ANTECEDENT END 
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SELECTING RESTRICTION ENZYME USED IN GENERATING / 
VECTOR CONSEQUENT END 
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SELECTING RESTRICTION ENZYME USED IN GENERATING 
DNA FRAGMENT ANTECEDENT END 
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SELECTING RESTRICTION ENZYME USED IN GENERATING 
DNA FRAGMENT CONSEQUENT END 
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EXECUTING VECTOR UNIT SPECIFICATION AND REMOVAL 
PROGRAM 
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Ml 3MP 1 8 
Ml 3MP 1 9 
PBR322 
PSL 1 1 8 0 
PSL1 1 90 
PT7T3 1 8U 
PT7T319U 
PTZ 1 8R 
PTZ19R 
PUC I 8 
PUC1 9, ETC. 
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VECTOR OB FORMAT 



>ID 



TCGCGCSTTTCGGTGATGACGGTGAAMCCTCTGACACATGCA^ 
aCGG6AGCAfiACAAGCCCGTCAGG60^^ 
GCAGAnGTACTGAGAGTGCACCATATGGjGTGTG^ 
AnCGCCAnCAGGCTGCGCMCTGTTGGGAAGGGCGATCGGTGCG 
GGATGTGCTGCAAGGCGATTAAGTTCrGGTAACGCCAGGGrrTTCCC^ 
' GCTTGCATiCCTGj^G^^ 
GTGTGAAATTSTtATCCGCl^ 

AGTGAGCTMCTCACATTAAnGCGTTGCGCTCACTGCCCGCTnCCAGTCS^ 

GMTCGGCCMCGCGCGGGGAGAGGCGirmGCSTAnGGGCKTCnCCGCTTCCT^ 

GTCtnTCGGCTGCSGKAGCGGTATCAGCTCACTCAAAGG^ 

AMGAACATGTGAGCAAAAGGCCAGCAAMGGCCAGGMCCGTAAAAAGGCCGCS^ 

GC£XCCCTGACGAGCATCACAAAMTCGACGCTCMGT&^ 

mCCCCCTGGAAGCTCCCTCGTGCGCTCTCCT 

GGGMGCGTGGCGCmCTCAAAGCTCACGCTGTAGGTATCTCAGTrCGGTGTAGGTCOT 

TGCACGMCCCCCCGTTCAGCCCGACCGCTGCGCCnATCCGGTMCTATCGTCTTGA 

nATCGCCACTGGCAGCAGCCACTGGTMCAGGArrAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTOT 

GTGGCCTMCTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCrCTGCTGAAGCCAGTrACOT 

TTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTS G ' i 1 1 TT ' t "rG TTTGCAAGCAGCAGATTACGCGCAGA 

AAAAAAGGATCTCAAGMGATCCTTCGATCrrTOACGGGCT^ 

TTTGGTCATGAGATTATCAAAAAGGATCnCACCTAGATCCTT^ 

TATATGAGTAMCTTGGTCTGAQGnACCAATGCTTMTCAGTGAGG^ 

TCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGAT^^ 

ACCGCGAGACCCACGCTCACCGGCTCCAGATrTATCAGCMTAMCCAGCCAGCCGGAAG&GCCGAGCGCAGAAGTGGTC 

CTGCMCmATCCSCCTCarCCAGTCTAnMTC^ 

CGCMCGTTGTTGCCAnGCTACAGGCATCGTGGTGTCACGCTC^^ 

ACGATCMGGCGAGTTACATGATCCCCCATGnGTGCAAAAAAGCGGnAGCTCCnCGGTCCTCCGATCGnGTCAGM 
GTAAGTTGGCCGCASTGnATCACTCATGGTTATGGCAG^ 

TmCTGTGACTGGTGAGTACTCMCCMGTCAnCTGAGAATAGTGTATGCGGCGACCGAGrTGCTCTTGCCC^ 

MTACGGGATMTACCGCGCCACATAGCAGMCTTTAAMGTGCT^ 

CMGGATCnACCGCTGTTGAGATCCAGTTCGATGTMCCCAra 

ACCAGCGTTTCTGGGTGAGCAAAMCAGGAAGGCAAMTGCCGCAAAAMGGGAATMGG^ 

ACTCATACTCrrCCTTmCMTAmTTGMGCAmATCAGGGTTATTGTCTCATGAGCGGATACATAm 

mAGAAAMTAAACAAATAGGGGnCCGCGaCAmCCCCGAAAAGTGCCACCTGACGTCTAAGAW 

ATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTrTCGTC 

>MULTI 

399. . 450 



FIG. 9 
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VECTOR SIDE 
HIND III 

SPH I 
PST I 
SAL I 
ACC I 
HINC II 
XBA I 
' BAMH I 
SMA I 
XMA I 
KPN I 
SAC I 
ECOR I 



OBJECT DNA 
FRAGMENT SIDE 

HINDI I I 

SPH I 

PST I 

SAL I 

ACC I 

HINC II 

XBA I . 

BAMH I 

SMA I 

XMA I 

KPN I 

SAC I 

ECOR I 
OTHER RESTRICTION 
ENZYME 
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DETERMINING RETRIEVAL KEY 

TWO RETRIEVAL KEYS ARE GENERATED ON EACH OF 5* 
(FORWARD) AND 3' (BACKWARD) SIDES ACCORDING TO 
VECTOR TYPE AND RESTRICTION ENZYME INFORMATION 

HOMOLOGY RETRIEVAL 

. AFTER HOMOLOGY RETRIEVAL USING RETRIEVAL KEY. 
PRIMARY CANDIDATE LISTS FOR BOUNDARY PORTION 5' 
AND 3' SIDES ARE de^eAAre/x 



HOMOLOGY CHECK 

HOMOLOGY CHECK IS MADE BETWEEN MUTIPLE CLONING 
SITE AND PRECEDING AREA OF PRIMARY CANDIDATE FOR 
5' BOUNDARY PORTION AND FOLLOWING AREA OF PRIMARY 
CANDIDATE FOR 3' BOUNDARY PORTION TO GENERATE 
LIST OF SECONDARY CANDIDATES FOR BOUNDARY PORTION 
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SPECIFYING BOUNDARY AREA 

CHECK THAT EACH CANDIDATE IS UNIQUE. AND CHECK 
POSITIONAL RELATIONSHIP BETWEEN 5' SIDE SECONDARY 
CANDIDATE AND 3' SIDE SECONDARY CANDIDATE. IF OK. 
THESE CANDIDATES ARE SPECIFIED AS VECTOR UNIT. - 



DETERMINING PORTION CLEAVED 
PORTION CLEAVED IN BOUNDARY AREA IS DETERMINED 
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FIG. 12 
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DOES SINGLE-STRANDED AREA IN RESTRICTION ENZYME 
SITE ON VECTOR 5' SIDE EXIST ? IF YES. WHICH 
SIDE IS IT LOCATED, 5' SIDE OR 3' SIDE ? 



/ 



5' SIDE 



NONE 



3' SIDE 
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DOES SINSLE-STRANDED 
AREA IN RESTRICTION 
ENZYME ON OBJECT DNA 
FRAGMENT 5' SIDE 
EXIST .ON 5' SIDE ? 
Yes No 



DOES SINGLE-STRANDED AREA 
OF RESTRICTION ENZYME 
EXIST IN RESTRICTION 
ENZYME SITE ON OBJECT 
DNA 5' SIDE ? 
No Yes 



X 
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DOES SINGLE-STRANDED 
AREA IN RESTRICTION 
ENZYME ON OBJECT DNA 
5' SIDE EXIST ON 3* 
SIDE ? 
No Yes 



4 
4 
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IS 


[VI B5] EQUAL 


TO 


CF1B53 ? 


Yes 


No 



4 

4 



4 
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5' SIDE RETRIEVAL KEY 

IS DETERMINED TO BE 

CV1A3 + CF1C3 
. j 
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4 
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IS CV1B33 
CFIB33 ? 

No 



EQUAL TO 



Yes 



4 



4 



5' SIDE RETRIEVAL 
KEY IS DETERMINED TO 
BE CV1A 3 + CV1B53 
+ CF1C 3 

S33 



MIS-SELECTION OF RE- 
STRICTION ENZYME-GO TO 
RESTRICTION ENZYME 
SELECTING PROCESS. 

T 
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5' SIDE RETRIEVAL KEY 
IS DETERMINED TO BE 

CV1A3~+ CV1B33 + 

CF1C3 

S39 



FIG. 15 
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DOES SINGLE-STRANDED AREA EXIST IN RESTRICTION 
ENZYME SITE ON VECTOR 3' SIDE ? IF YES. ON WHICH 
SIDE IS IT LOCATED. 5' SIDE OR 3' SIDE ? 



5' SIDE 



NONE 



3' SIDE 
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DOES SINGLE-STRANDED 
AREA IN RESTRICTION 
ENZYME ON OBJECT DMA 
3' SIDE EXIST ON 5' 
SIDE ? 

Yes No 



4 
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IS 


CF2B5] 


EQUAL 


TO 


CV2B53 


? 


Yes 




No 



4 



4 



DOES SINGLE-STRANDED AREA 
OF RESTRICTION ENZYME 
EXIST IN RESTRICTION 
ENZYME SITE ON OBJECT 
DNA 3' SIDE ? 
No Yes 
j 



DOES SINGLE-STRANDED 
AREA EXIST IN RESTRIC- 
TION ENZYME ON OBJECT 
DNA 3' SIDE. EXIST ON 
3' SIDE ? J 
No Yes 



4 
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5' SIDE RETRIEVAL KEY 
IS DETERMINED TO BE 
CF2A] + CV2C] 



T 



4 4 
4 
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IS CF2B3] 'EQUAL TO 

CV2B33 ? 



No 



Yes 
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3* SIDE RETRIEVAL 
KEY IS DETERMINED TO 
BE CF2A ] + CF2B5] 
+ CV2C ] 



T 



MIS-SELECTION OF 
RESTRICTION ENZYME- 
GO TO RESTRICTION 
ENZYME SELECTING 
PROCESS 
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S 4 4 



3' SIDE RETRIEVAL 


KEY 


IS DETERMINED TO 


BE 


CF2A] + CV2B3] 


+ 


CV2C] 
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FIG. 16 



WHEN HIND IE IS SPECIFIED ON VECTOR 5' SIDE 
XBA I IS SPECIFIED ON VECTOR 3' SIDE, HIND IE IS 
SPECIFIED ON OBJECT DNA 5' SIDE, AND XBA I IS 
SPECIFIED ON OBJECT DNA 3' SIDE 



(***** INDICATES RESIDUAL MULTIPLECLON ING SITE 
(m++ INDICATES AN OBJECT DNA FRAGMENT 



****** pa&i tf ^^ 

GTGCC AAGCTT+ TCTAGAGGATCCCCGGGTACCGAGCTCGMTTCGTMT 

AAGCTT TCTAGA • 

ft ft 

5' SIDE RETRIEVAL KEY 9* SIDE RETRIEVAL KEY 

(IN THIS EXAMPLE, ON THIS EXAMPLE, XBA I SITE ) 
HIND IH SITE ) 



FIG. 17 



SEARCHING BASE SEQUENCE OF OBJECT CLONE USING 5* |/ 
SIDE RETRIEVAL KEY 



STORING. AS LIST OF PRIMARY CANDIDATES FOR BOUNDA- \/ 
RY PORTIONS, RETRIEVAL KEYS AND RETRIEVAL RESULTS 
OBTAINED AS AREAS INDICATING HOMOLOGY EXCEEDING 
PREDETERMINED VALUE. (LIST 5) 



FIG. 18 



.SEARCHING BASE SEQUENCE OF OBJECT CLONE USING 3' 
SIDE RETRIEVAL KEY 



STORING, AS LIST OF PRIMARY CANDIDATES FOR BOUNDA- 
RY PORTIONS, RETRIEVAL KEYS AND RETRIEVAL RESULTS 
OBTAINED AS AREAS INDICATING HOMOLOGY EXCEEDING 
PREDETERMINED VALUE. (LIST 3) 
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DEFINING, IN MULTIPLE CLONING SITE OF VECTOR, RE- 
STRICTION ENZYME SITE USED IN SHEARING 5' SIDE IN 
MULTIPLE CLONING SITE OF VECTOR AND AREA OUTSIDE 
ON 5' SIDE AS 5' SIDE RESIDUAL MULTIPLE CLONING 
SITE (5MCS) 



/ 
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WHEN VECTOR DB CONTAINS BASE SEQUENCE OTHER THAN 
MULTIPLE CLONING SITE, SUM OF 5MCS AND 5 BASES ON 
5' SIDE FROM 5MCS IS DEFINED AS 5' SIDE RESIDUAL 
VECTOR AREA (5VA). IF VECTOR DB CONTAINS ONLY BASE 
SEQUENCE OF MULTIPLE CLONING SITE IN VECTOR DB, • 
THEN 5 MCS IS 5VA. 



J 



A HOMOLOGY CHECK IS MADE ACCORDING TO FOLLOWING FLOWCHART 
ON ALL ELEMENTS IN PRIMARY CANDIDATES FOR BOUNDARY PORTIONS 
(LIST 5) OBTAINED IN 5' SIDE HOMOLOGY RETRIEVAL 



DEFINING EACH CANDIDATE IN LIST 5 AND SEQUENCE 
AREA OUTSIDE ON 5' SIDE AS HOMOLOGY CHECK AREA 
(5HCA) FOR CORRESPONDING CANDIDATE 



/ 
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COMPARING NUMBER OF BASES IN 5' SIDE RESIDUAL 
VECTOR AREA (5VA), NUMBER OF BASES OF 5HCA, AND 
NUMBER OF BASES 20, AND DEFINING SMALLEST NUMBER 
OF BASES AS NUMBER OF BASES FOR USE IN HOMOLOGY 
CHECK (HCB) 



J 
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EXTRACTING HCB BASES FROM 3' SIDE OF 5VA TO- CHECK |/ 
HOMOLOGY TO HCB BASES OH 3' SIDE OF 5HCA 



WHEN CONSTANT HOMOLOGY IS OBTAINED, EXTRACTED 
BASES ARE DEFINED AS SECONDARY CANDIDATES FOR 5' 
SIDE BOUNDARY PORTIONS. 



S 6 6 



FIG. 2 0 



5' SIDE 



<— -> 
it 



3' SIDE 



PRIMARY CANDIDATES FOR 5' SIDE BOUNDARY PORT 
< 5HCA- — > | 

< CLONE BASE SEQUENCE — > 



ONS 



FIG. 21 



DEFINING. IN MULTIPLE CLONING SITE OF VECTOR, RE- 
STRICTION ENZYME SITE USED IN SHEARING 3' SIDE IN 
MULTIPLE CLONING SITE OF VECTOR AND AREA OUTSIDE 
ON 3' SIDE AS 3" SIDE RESIDUAL MULTIPLE CLONING 
SITE (3MCS) 
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WHEN VECTOR DB CONTAINS BASE SEQUENCE OTHER THAN 
MULTIPLE CLONING SITE. SUM OF 3MCS AND 5 BASES ON 
3' SIDE FROM 3MCS IS DEFINED AS 3' 5 IDE RESIDUAL 
VECTOR AREA (3VA). IF VECTOR DB CONTAINS ONLY BASE 
SEQUENCE OF MULTIPLE CLONING SITE IN VECTOR DB. 
THEN 3MCS IS 3VA. 



V 
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A HOMOLOGY CHECK IS MADE ACCORDING TO FOLLOWING FLOWCHART 
ON ALL ELEMENTS OF PRIMARY CANDIDATES FOR BOUNDARY PORTIONS 
(LIST 3) OBTAINED IN 3' SIDE HOMOLOGY RETRIEVAL 



DEFINING EACH CANDIDATE IN LIST 3 AND SEQUENCE 
AREA OUTSIDE ON 3' SIDE AS HOMOLOGY CHECK AREA 
(3HCA) FOR CORRESPONDING CANDIDATE 
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COMPARING NUMBER OF BASES IN 3' SIDE RESIDUAL 
VECTOR AREA OVA). NUMBER OF BASES OF 3HCA. AND 
NUMBER OF BASES 20. AND DEFINING SMALLEST NUMBER 
OF BASES AS NUMBER OF BASES FOR USE IN HOMOLOGY 
CHECK (HCB) 



/ 
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EXTRACTING HCB BASES FROM 5* SIDE OF 3VA TO CHECK V 
HOMOLOGY TO HCB BASES ON 5' SIDE OF 3HCA 
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WHEN CONSTANT HOMOLOGY IS OBTAINED. EXTRACTED 
BASES ARE DEFINED AS SECONDARY CANDIDATES FOR 3" 
SIDE BOUNDARY PORTIONS. 



/ 
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FIG. 22 



SIDE 3' SIDE 

??????????y???????????????????????SSSSSSSS » Ji il H H H fJH /f /J JJ /J // Jf JJfJ iJ ff J/fJ /J Ji If |] fj If J^ ##### 

<— — > 

A 1 

PRIMARY CANDIDATE FOR 3 SIDE BOUNDARY PORTION 

< 3HCA > 

<- CLONE BASE SEQUENCE -> 



FIG. 23 
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